spectra. The substitution also resulted in an increase of electron affinity in the 14π-electron systems. Using a series of these compounds, red-green-blue (RGB) fluorescent emission was achieved.
Introduction of fused heterocycles is a useful method for modification of π-conjugation systems together with functional groups. Fused pyrazine and 1,2,5-thiadiazole rings, which are electron-accepting units, have been utilized for organic functional materials. Polymers with fused thiadiazole rings were also reported as emission materials in organic electroluminescent (EL) devices. 4, bis ([1,2,5] thiadiazole) (1), which is a hetero analog of 9,10-diphenylanthracene containing two fused thiadiazole units, showed its absorption maximum at a much longer wavelength and has a high electron affinity comparable to benzoquinone due to the extended 14π-electron system.
5
Furthermore, compound (1) showed a strong red fluorescence with a long lifetime. 6 In this context, interest in fused pyrazine rings has been, recently, enlarged in materials science. Table 1 and are compared with those of compounds (1) and (3). The maxima of 2c,d were red-shifted by ca. 40 nm from that of 2a due to the π-conjugation with the aromatic rings at the 9,10-positions. There is no difference between methyl and trifluoromethyl groups as meta-functional groups of the aromatic rings. The absorption maxima of 3 and 1 are moved to longer wavelength of ca. 80 nm from those of 2c and 3, respectively, by substitution of the pyrazine moiety for the 1,2,5-thiadiazole one (2c→3→1). These red shifts are ascribable to a lowering of the LUMO energies in the 14π-electron systems. (1) and (3). Four spectra were observed at the extended wavelength region from 420 to 730 nm (Table 1 ). The emission maximum of 2c was observed at the longer wavelength of ca. 40 nm than that of 2a.
Furthermore, the emission maxima of 3 and 1 are shifted to longer wavelengths of ca. 50 nm from those of 2c and 3, respectively, by exchanging the pyrazine ring for the 1,2,5-thiadiazole one (2c→3→1). The fluorescent color is, depending on the shift of the spectra, blue for 2a, blue green for 2d, green for 2c, yellow green for 3, and red for 1. This result indicates that the fluorescent properties are determined by fused heterocycles; pyrazine and 1,2,5-thiadiazole. In addition, RGB fluorescent emission was achieved by a set of these compounds (1, 2c, and 2a).
The cyclic voltammograms (CV) of 2a,c,d in dichloromethane showed two reversible one-electron redox waves. The half-wave reduction potentials are given in Table 2 . Since the reduction potentials of 2c,d
are similar to that of 2a, the aromatic rings have little influence on the electron affinity of the 14π-electron systems. The electron affinity increases by exchanging the pyrazine ring for the 1,2,5-thiadiazole one (2→3→1). Their electron-accepting properties are also determined by selection of the fused heterocycles. 
